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PREFACE 
 
        The present thesis deals with different aspects of the chemistry of cobalt and 
copper complexes, their interaction with DNA and visible light-induced cleavage of 
double-stranded DNA and their photocytotoxic effect on cancer cells. 
        Chapter I presents a general introduction on the transition metal complexes 
showing DNA cleavage activity giving special emphasize on the anaerobic photo-
induced DNA cleavage activity and different modes of DNA strand scission. The 
mechanistic pathways associated with the cleavage reactions are discussed citing 
selected examples of compounds that are known to be efficient DNA cleaving agents 
under low oxygen concentration on irradiation with light of different wavelengths. 
Objectives of the present investigation are given in this chapter. 
        Chapter II deals with the synthesis, crystal structure, DNA binding and red 
light-induced DNA cleavage activity of binuclear copper(II) complexes of bridging 
disulfide ligand to explore the chemistry of copper(II) complexes towards anaerobic 
photo-induced DNA cleavage activity. 
        Chapter III presents the synthesis, characterization, DNA binding, red light-
induced DNA cleavage activity of ternary binuclear copper(II) complexes of 
dithiodipropionic acid and phenanthroline bases to explore the role of the disulfide 
moiety and transition metal ions in the anaerobic photo-induced DNA cleavage 
activity.  
        Chapter IV presents the synthesis and characterization of cobalt(II) complexes 
of dithiodipropionic acid and phenanthroline bases to explore any specific role that is 
played by the transition-metal ions. The complexes those are non- toxic in dark 
towards the cancer cells exhibit visible light-induced anaerobic DNA cleavage 
activity and their photocytotoxicity.  
        Chapter V deals with the synthesis and characterization of thiolate coordinated 
mononuclear copper(II) complexes of salicylideneaminothiophenol and 
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phenanthroline bases having a stable structural motif in the solution phase. DNA 
binding and red light-induced anaerobic DNA cleavage activity along with non-
specific protein (bovine serum albumin, BSA) cleavage activity of the complexes are 
studied using UV-A light. The anaerobic photocytotoxicity of the complexes are 
studied in visible light. 
        Finally, Chapter VI deals with the synthesis and characterization of structurally 
stable thiolate coordinated cobalt(III) complexes having pyridine-2-thiol and N,N-
donor heterocyclic bases. This chapter describes the photo-induced anaerobic DNA 
cleavage activity of [Co(pnt)(B)2](NO3)2 along with non-specific protein (bovine 
serum albumin, BSA) cleavage activity of the complexes and the photocytotoxic 
effect of the complexes towards the HeLa cancer cells on UV-A light irradiation.  
        The references have been compiled at the end of each chapter and indicated as 
superscript numbers in the text. The complexes presented in this thesis are represented 
by bold-faced numbers. Crystallographic data of the complexes, characterized 
structurally by single crystal X-ray crystallography, are given in CIF format in the 
enclosed CD (Appendix-I). Due acknowledgements have been made wherever the 
work described is based on the findings of other investigators. Any omission that 
might have happened due to oversight or mistake is regretted. 
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